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1. Scopeof the Survey
1.1  Mission of Survey

« To ensure population integrity and sustainabilityidal populations of black bass
in Maryland;

- To promote and protect angling opportunities ofstibaents;

- To respond to public concerns of the black basefisin tidal freshwater rivers
of Maryland with well-researched answers and awesgprograms or materials.

1.2  Objectivesof Survey

The objectives of the tidal bass survey are: Deoerate indices for assessing
populations of black bass (particularly largemdogiss) and habitat conditions; and 2) to
report trends in these indices. During surveys dagarding selected environmental
factors and additional species collected will beorded. These data are important for
standardizing catch estimates and providing mdrahle catch indices.

1.3  Period of Survey

The Tidal Bass Survey conducts a survey that tai@glts and juveniles from
September through October. In all cases, spatifies and times will be specified by
regional managers who are leading the survey sffddates may vary by weather
conditions. All adult surveys should be complgtedr to November, when water
temperatures reach 10° C.

1.4  Riversof Survey

There are at least 25 major tidal rivers of the<alpeake Bay watershed in Maryland.
While largemouth bass likely inhabit all of theskat rivers, financial and time
constraints prevent meaningful surveys of all estnrivers. A collaborative effort
among stakeholders resulted in a ranking of 12 magal rivers of the Chesapeake Bay
watershed. Tidal rivers were scored from 1 (doagwee) to 10 (strongly agree) for the
following criteria: 1) lacks ample baseline d&gajmportant as a major fishery; 3) there
are perceived problems with the fishery; and 4jeh® good evidence for problems with
the fishery. The latter two criteria were averagad then summed with scores for the
other criteria. The total sum score was then @estaamong stakeholders and ranked.

The rivers are currently ranked from highest ptyoto least priority as: 1) Choptank
River; 2) upper Bay rivers; 3) Patuxent River; 4c®moke River and Sassafrass River
and Wicomico River; 5) Middle River; 6) Marshyhopesek; 7) Bohemia River; 8)
Chester River; and 9) Gunpowder River and PotomeerR

In support of the “Fishery Management Plan for lesmnguth BassMicropterus
salmoides),” 10 years of baseline, reference data from theesy is required for
prioritized rivers. Once a 10-year reference datas generated, it will be used as a



benchmark for assessing the status of the popolaiibie 10-year reference dataset will
embody 10 years of natural variation in populatignamics, due mainly to
environmental influences. For prioritized rivettsg conventional survey will at least be
conducted biannually.

Rivers may be targeted to conduct a juvenile sutkiayis shorter in duration. During
years when information for a prioritized river iseded, but sampling constraints prevent
a full survey of the population, a juvenile survagy be conducted. The indices
generated during the juvenile survey are not asnsxie as those generated from the
conventional survey. The juvenile indices includdy juvenile catch and distribution
among sites.

As targeted rivers for the Tidal Bass Survey chatige Standard Operating Procedure
(SOP) will be updated with both the change andubkgfication of the change.

2. Tidal Bass Survey
21  General

The experimental design used to generate indicgbéaidal bass survey is a stratified,
random design. The strata are defined by two aatyipes: prime or habitat with a high
level of submerged complexity; and marginal or tetlwith little or no submerged
complexity. Habitats were stratified in order toprrove efficiency of the survey. More
effort will be directed to prime sites than margisiées. Approximately 3-times as many
prime sites should be sampled to marginal sitdse Veriance in catch among prime sites
is greater than that for marginal sites, which ssitates a greater sample size within that
stratum. The sites are randomly selected withah @d the strata.

The catch estimate is the most common index usdsigry biologists to monitor
populations. The index and its variance calculftexh a stratified design depend on: 1)
the proportion of prime and marginal habitat in tiver; 2) the number of sites sampled
within each stratum; 3) environmental conditionthattime of sampling; and 4) the time
spent electrofishing.

2.2 Protocol for Defining Stratum Cover age

Sites were classified by habitat and stratifiecbading to habitat type. Linear shoreline
habitat for each prioritized river was divided im&gions of prime or marginal habitats
for tidal bass based on previous site-inspectianaifally, 1999 — 2008). Marginal
regions were defined as mostly downstream reaafa¥srathose lacking significant
submerged structure and prone to significant wagsr during falling or ebb tides. Prime
habitats were defined as those with clear and fnetler and submerged structure. Prior
analyses indicated that variance in catch estimaitbi the prime habitat stratum was
much greater than that for the marginal stratura.aAesult, the number of sites within
the prime habitat stratum should be approximatalge times that for the marginal
stratum. This proportion should be re-evaluatezhg@ar after the survey is completed.
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All potentially sampled sites have been classitisthg a combination of field
inspections, aerial imagery, and GIS data. Thétdtatlassifications have not
appreciably changed in 10 years and are not expéztehange. The same coverage
within each stratum has been used since 1999.caVerage of each stratum in the river
will be computed by summing up the linear shoretiiretances (in meters) of sites
representing each stratum.

2.3  Protocol for Choosing Number of Siteswithin each Stratum

Sites are randomly chosen within each habitatstratThe number of sites that can
potentially be sampled ranges from 70 (WicomicoeRivo 474 (Potomac River)(Table
2.1), depending on river length, its level of biasing, and extent of upriver tidal
influence. Only sites within the tidal fresh reaslof the river are surveyed.

For most sites, the average number of sites sudvieydidal rivers is sufficient for
detecting a change in CPUE among years (Table 223uming 5% type | error rate (

= 0.05), the number of sites needed to detect agehen CPUE among assessments (P =
0.95) ranges from 2 to 6810 (Table 2.2). Largedarsizes are needed when there is
little difference in CPUE among assessments. Vdaemple size is prohibitively large
(e.g., 6810 sites), then it must be concludeddhasth has not noticeably changed among
assessments and a reasonably increased sampheosilzienot lead to a significantly
different outcome.

The minimum proposed number of surveyed sites isvBtch provides a minimum
standard of coverage for tidal fresh reaches. mieimum proposed number of
surveyed sites is 45, which is a maximum valuerdeteed based on sampling ability
within a year. The proportion of sampled area esnfigom 9% to 36% across rivers,
depending on length of the river and the potemtimhber of sites, but commonly is 14%
(see Table 2.1).

In the event that a pre-assigned site cannot belsdror in situ observations indicate its
change in stratum classification, then researamengchoose another site from a list of 5
alternative sites.



Table 2.1. For targeted rivers of the tidal bassey, the average number of sites surveyed from
1999 - 2009 (Ave) and the potential number of syedesites (Pot). The proposed number (Prop)
IS subject to change.

River Average Potential Proposed Proportion of
Potential
Chester 31 108 30 28%
Choptank 35 254 30 12%
Marshyhope 26 182 25 14%
Patuxent 27 162 25 15%
Pocomoke 24 184 25 14%
Potomac 44 474 45 9%
Sassafrass 28 128 25 19%
Upper Bay 28 211 30 14%
Wicomico 25 70 25 36%

Table 2.2. Power analysis to detect a change inEC&tdoss three sampling periods for targeted
tidal rivers of the conventional tidal bass survey.

River CPUE CPUE CPUE Average SD Sample
(across Size
(earliest (prior tolatest  (latest assessments)  Needed to
assessment) assessment) assessment) Detect
Change
Chester 23.09 13.10 12.16 2.87 4
Choptank 43.00 14.76 5.27 3.49 2
Marshyhope 29.32 28.787 32.46 11.47 259
Patuxent 36.82 47.44 23.94 11.55 9
Pocomoke  29.43 29.75 5.18 6810
Potomac 90.37 113.74 107.26 12.84 10
Sassafrass 36.88 16.27 4.95 3
Upper Bay 59.98 46.33 52.01 7.54 11
Wicomico 21.65 16.67 6.67 48




23  Protocol for Sampling
2.3.1 General

Dates and location of sampling will be made knowleast 1 month in advance of
sampling so that this information can be postethenTidal Bass Survey website or
disseminated using social networking programs.efsure the accuracy of site
coordinates, the coordinates will be screenedreleicially with aerial images or other
spatial data by regional biologists prior to thevey.

A minimum of three researchers is required for baat electroshocking survey. The
captain will be responsible for generating floatrd, piloting the vessel to georeferenced
locations, helping to spot stunned black bassraoording data. The remaining two
researchers will be responsible for spotting arttdnefish as they are stunned. Nets
should be approximately 30 cm deep with a 2 mrfjlass handle. Both researchers may
apply electric current to the water column.

2.3.2 Environmental Conditions

Equipment needed to measure environmental variablese checked for measurement
accuracy and calibrated 1 week prior to samplifigroughout the sampling season,
water quality equipment will be calibrated onceeet All faulty equipment should be
repaired prior to the next sampling day. Whenlgaspairs or replacement units are
needed, the appropriate regional manager anddhkbiass manager should be notified
so that a resolution can be quickly reach@dater quality equipment include: 1) a

Y ellow-Springs, hand-held meter (temperature, salinity, conductivity, dissolved
oxygen, pH); 2) a Secchi disk; and 3) a GPS unit.

Prior to sampling for fish, water quality measuratsewith the hand-held meter should
be made at 0.3 m from surface (i.e., surface measmts). A Secchi disk measurement
should be made in centimeters. The Secchi diskif2h diameter) should be used
between 10:00 — 2:00 pm and on a shady side dfdh& It will be affected by eyesight
of the viewer, contrast of the disk and surroundirager, and reflectance of disk.

The catch estimate may be corrected for effectgadér quality using general linear and
logistic modeling. These corrections should prevath index that is less biased by
sampling or detection error.

2.3.3 Electroshocking Conditions

A common method to survey fishes is electroshockiRgr riverine assessments, a boat
or barge electroshocker is often used. For thalBass Survey, a boat electroshocker
will be used. Boat electroshocking is not expedtesurvey all species or largemouth
bass size classes equally well. A pulsed DC wawrefwoill be used with a pulse rate of
60 Hz. Electroshocking should be conducted dowastrwhen the nearshore current is

! Cole, G.A. 1994. Textbook of Limnology"4dition. Waveland Press, Inc., Prospect HeigHitsois.
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greater than 0.5 m/s. This will prevent stunnet from floating under the boat. When
the current is less than 0.5 m/s, electroshockiag be conducted upstream. The power
and current for electroshocking should be optimicedhe conductivity of the water
(Table 2.3). Additional testing of power densitgyrrequire use of an oscilloscope prior
to the field season to determine the voltage atsemettings needed to supply enough
power density to stun Largemouth Bass.

The time spent electroshocking will differ amonggsj but a minimum amount of effort
is spent across sites. From 1999 — 2009, the medimber of shocking seconds was
253 (4.2 mins) and ranged from 63 — 1449 secontahitats lacking structure or
significant habitat for largemouth bass (Fig. 2.2pproximately 9% of the values were
150 seconds or less$t isrecommended to expend at least 150 seconds of shock time

at asite.

As more effort is expended in shock time for thverj the precision of the catch estimate
for the river increases (Fig. 2.3)(Bonar et al. 200To achieve a catch estimate with a
relatively high precision or low standard deviat{@V = 15%), the minimum shock time
for a river is approximately 393 minutes.

While it is expected that the level of effort spaht site may differ among sites because
of logistic issues, every effort should be madmsontain consistency in sampling.

» Do not attempt to retrieve an escaped fish bectinatection will bias the catch
per unit effort data.

» Sample every observable microhabitat, which tradally has encompassed a
shoreline of approximately 250 m. Do not targe# aricrohabitat at the expense
of another as this will bias the sample.

» Starting and ending coordinates will be provideddach site by the tidal bass
manager at least 1 month in advance. These catedishould serve as an
approximate guide to orient the researchers ipthsumed direction and extent
of sampling, but may change depending on logistiche sampling day.

2.3.4 Operation of Boat on Site

Sampling shall commence as: 1) a slowing of bpaéd just prior to sampling; 2) the
researcher at the bow should instruct the capthEnvsampling should begin; 3) a
researcher at the bow will apply electricity to thater constantly as the boat vessel
travels parallel to the shoreline, or as the beasel travels 1 — 3 boat lengths toward the
shoreline, if surveyed using a scalloped mattay.(Ei4); and 4) all microhabitats within
the site should be sampled with equal effort. Abmation of parallel and scalloping
technigues may be conducted when electroshockiognducted as the vessel moves
parallel the shoreline and when it moves towardsti@eline. In the cases where
scalloping is used, the captain will be responditteensuring that the moves toward
shore occur at equidistant increments along theecstrof surveyed stream.
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Table 2.3. Target power and current for boat edsttocking in warmwater with 60 Hz
pulse rate. Table adapted from Table 14.1 in Behat. (2009).

Target Power (W)  Target Current (A)

Conductivity ((S/cm) Min Max Min  Max
25 4687 5539 40 45
50 3255 3847 48 5.4
75 2878 3401 55 6.2
100 2763 3266 62 7.0
125 2755 3256 69 7.8
150 2799 3308 77 86
175 2873 3395 84 94
200 2966 3505 9.1 102
225 3071 3630 98 110
250 3186 3765 105 11.9
275 3307 3908 11.3 127
300 3432 4056 12.0 135
325 3561 4209 12.7 143
350 3693 4365 13.4 151
375 3828 4524 141 159
400 3964 4685 149 16.7
425 4102 4848 15.6 17.5
450 4240 5012 16.3 18.4
475 4381 5178 17.0 19.2
500 4522 5344 17.8  20.0
525 4664 5512 18.5 20.8
550 4807 5681 19.2 216
575 4950 5850 19.9 224
600 5094 6020 20.6 232
625 5238 6190 21.4 240
650 5383 6361 22.1 24.8
675 5527 6532 228 257
700 5673 6704 235 265
725 5818 6876 243 273
750 5964 7048 25.0 28.1
775 6110 7221 25.7 289
800 6256 7394 26.4 29.7
825 6403 7567 27.1 305
850 6550 7740 279 313
875 6696 7914 28.6 322
900 6843 8088 29.3  33.0
925 6990 8261 30.0 338
950 7138 8435 30.7 346
975 7285 8609 315 354
1000 7432 8784 32.3 362
1050 7727 9132 33.6 37.8
1100 8023 9482 351 395
1150 8319 9831 36.5 41.1
1200 8615 10181 38.0 427
1250 8911 10531 39.4 443
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Figure 2.4. Figure depicting two sampling methotlézed by the tidal bass
survey. Parallel surveys are defined by times weatroshocking is
conducted while the boat vessel is moving parallgi the shoreline.
Scalloped surveys are defined by times when elglotrcking is conducted
while the boat vessel moves 1 — 3 boat lengthsrbivee shoreline.

24  Protocol for Handling Procedures

When black bass are stunned by the electroshotkiag they should be quickly
transferred to an oxygenated (near or above 100fgevxsaturation), re-circulating
holding tank. Temperature and dissolved oxygeth@fvater in the holding tanks should
be monitored regularly to ensure ambient, oxygehatater is provided the tidal bass.

Most specimens will be measured for total lengtimillimeters) and weighed (in grams)
before being returned to the site from where theyewaken. Each fish will be inspected
for lesions or injuries that will be recorded. Wetagged fish is encountered, then the
tag number will also be recorded. For largemouislzallected from some rivers where
coded wire tagged largemouth bass have been rdléaseently, Choptank River and

Patuxent River), then the fish will be scanneddtedmine presence of the tag. In some
cases, it may not be possible to obtain a weighthose cases, the fish will be released
following its length measurement; “NA” will be reted for the weight measurement.

At the discretion of the tidal bass manager antreg managers, a small random sample
of individuals may be sacrificed for life histomyfformation, beginning in 2009 (Table
2.4). This random sample will not exceed 25 irdiinals per river in a year. A maximum
of 5 individuals from discrete size classes (Tabf) sampled within each river may be
taken. The first 5 individuals meeting the lengtguirements will be sacrificed.
Sacrificed individuals will be measured, weigheldcpd in a bag with a waterproof label
detailing river and date, and euthanized by clgliim freezing.

Other species collected will be identified and date datasheets. A whiteboard at the
bow and/or a digital voice recorder will be necegdar netters to record species as they
are encountered. At the discretion of the regiomahagers, counts of particular species
may be additionally required.
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2.5 Protocol for Handling Atlantic Sturgeon

According to Biological Opinion (Section 11.3) issbby NMFS to U.S. FWS regarding
the handling of the endangered species Atlantiog8tuf, the following shall be
performed:

1. For electrofishing, no sturgeon over 2 feet in targhall be netted. All
observations of netted sturgeon must be report®&MBS as required... All
observations of non-netted sturgeon should alseperted to NMFS via e-mail
(incidental.take@noaa.gp\as soon as practicable. This report must cornkes
date, location, tentative species identificatiorg approximated size of the fish.

2. If the sturgeon comes in contact with sampling galhelectrofishing must cease
for 5 minutes or until the fish is observed to nemoand leave the area.

Table 2.4. Proposed number of largemouth bdss ¢pterus salmoides) to sacrifice for
surveyed rivers.

River Samples

Chester NONE

Choptank 10, only those < 310 mm TL
Nanticoke 25

Patuxent NONE

Pocomoke 25

Potomac 10, only those < 310 mm TL
Upper Bay 25

Sassafrass NONE

Wicomico NONE

Table 2.5. Size classes of largemouth biBsrppertus salmoides) for life history work.
Classes loosely correspond to ages 0 — 5+.

Lower Bound Upper Bound

150 200
201 304
305 375
376 393
394 434
435 450

2

http://www.nero.noaa.gov/protected/section7/bofagdusfws_state fisheries surveys
2013.pdf
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3. Data Coallection and Disposition
31 Protocol for Data Collection

Prior to collecting data, all researchers particigain the survey should be made fully
aware of the information they are recording and liwat information is obtained.
Resear cherswill collect datain a consistent and uniform manner, using similar

gear. A meeting prior to sampling events may be necgdsa ensuring quality of the
data collection.

All data should be recorded using pencil on watssppaper. For consistency, all tidal
bass surveys will use the datasheets in the Apperidhis document. Electronic
versions are available on the common network ddvénland fisheries/tidal bass.

3.2  Protocol for Data Disposition

Following data collection, all data sheets willda¢lated and scanned to *.pdf files. A
scanned file will contain all data sheets for @rigand for a yearT he electronic file will
be named by river and year and will be stored at the common network drive,
J:/inland fisheries/tidal bass drives.

Original data sheets will be stored at the regiaftite with whom the survey was
conducted. No data sheets will be discarded alitdheets have been scanned and the
scanned copy, checked by at least two researchierslata sheets will be discarded
without notifying the regional managers.

3.3  Protocol for Data Entry
Data will be entered into a relational, archivaladaase. This database is currently called
GIFS. The regional office responsible for the syrwill administer the entry of data

into the relational, archival data base.

Data will be exported from GIFS and appended to@dgoft Excel spreadsheet that is
currently stored on J:/inland fisheries/tidal bass.

34  Protocol for Quality Assurance/Quality Control Procedures
Data entered into the archival database (or GIRBpe cross-checked by a second
researcher. Pass data will be checked against firesented on the data sheet.
Corrections will be made to the pass data in thkiaal data base.
Data exported from the archival database to a viedswill be checked for errors. The

minimum and maximum values will be determined fariables within the worksheet.
Additional procedures, such as scatterplots, msy la¢ employed for determining errors.

13



When discovered, errors will be cross-referencdt vacorded data to datasheets.
Corrections will then be made to the spreadshegkttaarchival database.

The number of fish caught during a survey will be&tted by effort. The expected,
positive relationship will be evaluated for eacledat. A catch datum that is low relative
to effort for the relationship will be considered @utlier. These outliers will be removed
from the average catch estimate, but noted in sufese reports, such as the Federal Aid
Report.

The length-weight relationship will be evaluatethgsa scatterplot. Outliers will include
those data points that deviate significantly fréva global, length-weight relationship.
When an outlier is discovered, the values will bess-checked with datasheets to
determine if mass or length were recorded in uffterent from those generally used
(i.e., grams, millimeters). When necessary, dalido& corrected on the spreadsheet and
archival database.

4. Common Sense Provision

Safety of researchers and living organisms supesstde desire for quality or robust
data. Field ecology is challenged by changingremvnental conditions, perception and
background of the researchers, and “demonic ir@rigr unpredictably, maligning
events. The best defense against challenging tonmslis common sens&Vhen an
event arises that challenges the traditional ciie®f data, then researchers should
collectively choose the best course of action bighiag ramifications of such a choice
against the act of doing nothing. Researcherfelteaccountable for their actions and
the data they collect. The highest standard @fgific ethics is expected.

14
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Tidal BRase Suirvev Collector* Initials
1 lu 1D bb Durvey * Collector is the person recording the data
Date: / / Start Time: Stop Time:
River: Start Lat Stop Lat
Site Number:
Site Description Start Long Stop Long
Tidal Stage: Weather: | |Site Length (m)  Scalloped ___ Parallel
OHigh Ebb OHighFlood OCloudy ||
O Med Ebb O Med Flood O Overcast| [Site Width_______ (boat lengths)
O Low Ebb O Low Flood O Rain Electrofisher: Electrofishing Duration: (seconds)
O Hi O .
High Slack D Low Slack O Sunny | |ygjep0e: High Low Amps (mean value)
O Windy
Pulse Rate: Percent of Range:
Bank Vegetation (Check if present):
Agriculture ____ Grass/Urban ____ Woody Veg. Wetland Dev/Paved Beach Riprap
In-Stream Habitat: (Check if present):
Ledge/Drop-off ______Gravel/Boulders Brush/Logs _ Pier/Bulkhead Wreck/Barge Mudflat
Aquatic Vegetation (AV) Coverage in Sampling Area: (0 — 100%, 5% increments)
% Algae % SAV % Emergent AV density (check one): dense med. sparse
List common AV species (if known):
Water Quality (WRITE IN UNITS):
MinDepth MaxDepth Wat Temp: DO Spec. Cond.
Cond. pH Secchi Depth: Sal.
Largemouth Bass Data (WRITE IN UNITS):
Fish # TL () Wt () Tag? Tag # Lesion Severity Other
1 P, Y e e =
CIscAnNCIPiT OJaBr [CINec CImi [droc L10PSDLIOEMA H5p0p
2 CIFLoY CjewT EHEM [Juic Orum EIMSEV[mFL CJoPHD[JocaT HOPO
s S, Y= T M =l = S
[Jopsp[]
: i O Dncovow| Bieioc | Homron Coror
s e, S e M =l e =
: OO e = ) M o 2 S o
Other Species Cnt (R/A) Other Species Cnt (R/A) Survey Notes

Number of Individuals Kept:
Number of Returned, Moribund Individuals:
Additional Comments:

Bass were generally caught:

Throughout habitat ____ In specific habitats (list as noted above):




(backside)

Tao # Lesion Severity Other
Tag? ag C L]OPSDLIOEMA —550p
Fish# | TL() | Wt() Ltk EVeComu HvseEes, | HomaEotA o
Hriov Dews Al LI LIFoC T TIOPSDLIOEMA
7 O EP” DSEBEA DNEgDTUM EIMSEVEIMFL CloPHDJocaT
EEESYNDCWT Ll EU C CIMIC [Jroc Jopsb[CJoEmA Clopop
] 2 DAB,F\{/I NEC ry EIMSEVEMFL CJoPHD[JocaT
HEEQ\'(\‘EEWT LJHEM CJuic CImiL JFoc LIOPSDLICEMA —,50p
9 [Ta8R TINEC CIMsevmeL | CIOPHDJocAT
DEES\I(\IDEI\I/T LIMEM Cuic TImiL LIFoc LIOPSDLIOEMA —4p5p
10 LIFLoY [ [TABR TINEC ., CIMsevEmeL | CIOPHDJocaT
DscA\l(\ll:lPlT [JHEM [Juic [TV TIroc [JOPSDLIOEMA CJopop
11 LIFLOY [Jewr CTABR TINEC 7, EIVSEVTvr [JoPHD[JocAT
[CIscan[dpit [JHEM FuLc TIOPSOLIOENA
FLOY [FJcwT FOC OPS OPOP
mm
Oscanp [JHEM [uic T Llroc [Jopsb[Joema Oorop
13 [JFLOY Mewt CJaBR [INEC LIm OPHD[JOCAT
CdscanCpiT Cev Fuic ™M FvsevTwie, EOPSDDOEMA P
14 LIFLOY MewT L IABR [INEC Orum Emlsﬁgvgi/?pi [ JOPHD[JocAT CJoro
Cdscan[Cleir [JHEM [Juic A
CIFLOY CewT TINEC CImiC TIFoc LIOPSDLIOEMA 554
15 Oscan[deir HQEEA Ouc ™M Omsevgue P oLlocar
OEMA
CIFLOY [ewr FINEC Ot TJFoc | TI0PSOLT " Ooror
16 CIscaNLIPIT ESEEA Huic ™M Ewvsevve | EJoPHpHoca
DLIJOEMA
LIFLOY [Jewr CINEC LImiL LFoc DOE&DD ca LJOPOP
7 Oscan[piT EQEEA Clucc H™M EIMsevEmir. LIoPHDLJo
FOC LIOPSDLIOEMA =050
18 LIFLOY [ewr [TABR LINEC 11 HM'SLEVEN?FL CJoPHDJocaT
OscanOpir CJHEM [Juic BEEIEET
FLOY MIL [JFOC OPSD CJorop
19 ——— DAB'Ii{/l DNECDTUM HMSEVDMFL [JoPHDOJocaT
EEI(.:OY CJowT [IMEY [luic OmiL LIFoc [10PSDLIOEMA [5p0p
20 [1ABR [INEC 7))\, EIMSEVIMFL [JOPHD[JocAT
COscandeiT [JHEM [JuLc Toc OPSDLIOEMA [Jopop
21 LIFLOY [Jewt [_|ABR [ INEC Otum HR/I/”SIEVEMFL =OPHDDOCAT
Oscan[deir [JHEM [JuLc - A
CJFLOY [Jewt Cinec ML LIFoc LI0PSDLIOEMA 5p0p
22 Cscan[Jpir HQEEA CuLc OWM  Ovsevgue Lo PLlocat
OEMA
CIFLOY [Jewt TINEC v TTroc | TI0PsDL ' Copor
23 CIscanLIPIT ESEEA Huic ™M Ewvsevive | EloPHpHoca
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Tidal Bass Survey Fish Health Definitions and Abimdons

ABR Abrasion. A fresh mechanical wearing away or rougheninthefscales and skin.
Caused through handling, nets or other mechasaates.

HEM Hemorrhagic. Abnormal discharge of blood into tissues, intérom the body;
the escape of blood from the vessels, bleedingrsaddes of skin or fins.

NEC Necrotic. Death of areas of cells and tissues [tissuesgapifrm and pale, as if
cooked.

ULC Ulcer. An excavation or penetration, generally roundhape, through the skin
into the muscle or abdominal organs.

TUM Tumor. A swelling or enlargement. A spontaneous new gnaf tissue forming
an abnormal mass.

OSPD Spinal Deformity. Obvious twisting of the body, can be either smside or top
to bottom.

OPHD Physical Damage. Other anomalies on fish caused by external agpeak

wound, bird pecks, fish bites, gear damage). betuscars, missing eyes, and damaged
fins.

OEMA Emaciated. State of being extremely lean.

OCAT Cataract. Opacity of the lens of the eye.

OPOP Pop Eye. Abnormal protrusion of the eyeball.

MIL Mild. The infection or anomaly is superficial, not peagng.

MSEV Moderateor Severe. The anomaly or infection penetrates the scaddspody,
or deeply penetrates skin and exposes organ.

FOC Focal. A very localized, discrete area of alteration.

MFL Multifocal. More than one (many) localized, discrete areastefation.
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